Outmigration has become a key livelihood strategy for an increasing number of rural households, which in turn has a profound effect on land management. Studies to date have mainly focused on migrant households, and there is limited literature on the differences in land management practices of migrant and nonmigrant households. This article drew on a current study to explore how outmigration affects land management practices in the context of rapidly changing rural communities and economics in the middle hills of Nepal. The data were collected in Lamjung District in western Nepal using a mixed-method approach. We found that underutilization of farmland is a more prominent phenomenon than land abandonment, with rural communities moving to less intensive farming. Importantly, the increasing underutilization of farmland is not just occurring among migrant households. There are a range of complex factors which influence land-use decisions and the subsequent outcomes for landscapes. A high risk of food insecurity in Nepal is likely to be exacerbated if the current trajectory of underutilization and abandonment of farmland continues. A suite of policy tools that can be selectively applied depending on the local context may be more effective than broad-brush national policies in tackling the underlying causes faced by rural communities.
Introduction
Humans, directly and indirectly, affect the earth's surface through myriad activities. Patterns of land-use in farmed landscapes are the result of complex and diverse interactions between people and the environment. Yet these interactions are dynamic and at times there can be relatively rapid changes in land-use with uncertain outcomes. Many researchers have identified rural outmigration as an important driver of major changes in land-use, the rural economy, and socio-economic opportunities, with one consequence being a change in the management and scale of farmland [1] [2] [3] [4] [5] . It is important to understand these complex interactions and the impacts to design land-use policies that support rural livelihoods, national efforts to achieve food security, and sustainable use of natural resources [6] [7] [8] [9] [10] .
Outmigration has become a key livelihood strategy for an increasing number of rural households in Nepal [11, 12] . According to the last national population census in 2011, one in every four households (25% of 1.38 million households) had at least one member absent or living outside of Nepal [13] . The highest proportion (45%) of absenteeism was from the young adult age group (15 to 24 years old) and 85% of migrants were from rural families [13] .
Many studies in Nepal have shown that significant areas of farmland have been abandoned following outmigration [14] [15] [16] [17] [18] [19] . Agriculture is one of Nepal's major economic sectors, which contributes approximately one-third of the country's gross domestic product (GDP), and employs 70% of the total population [20] . Yet over recent decades, the contribution of the agricultural sector to GDP has been in Land 2020, 9, 2 2 of 19 decline, dropping from 40% in 1995 to 27 .6% in 2018 [21] ; and agricultural imports increased from US$157 million in 1995/96 to US$1.378 billion in 2015/16 [20] . In 2010, 27 districts in the hilly and mountainous regions of Nepal were reported to be 'food insecure' [22] . Overall, 33% of agricultural land was reported to be uncultivated in 2014/15 [23] .
The increasing underutilization or abandonment of farmland in Nepal is likely to diminish the country's overall agricultural production and exacerbate the issue of food insecurity. In this context, 'migrant' 1 households are particularly challenged as they often lack available labour from family members and face difficulties in hiring agricultural labourers [24] . However, these households can have access to additional income sources through remittances from their migrant workers. Women's responsibilities for farming and nonfarming work within and outside the household have also increased, resulting in the feminization of agriculture [25] [26] [27] [28] [29] [30] . This phenomenon has a profound effect on land management practices and rural livelihoods as the rural communities adapt to new challenges and opportunities associated with outmigration.
There is still much debate about the effects of outmigration on rural land-use transition. The impacts are complex and are not uniformly experienced. Several studies have shown that the abandonment of agricultural land stimulates forest recovery (i.e., regenerating or transitional forests [31] [32] [33] [34] [35] [36] ). Alternatively, some authors have questioned this perceived positive impact of land abandonment. For example, there can be an increase in land degradation [37] and wildfires [38, 39] , a decline in biodiversity [40] , and an expansion of invasive species [41, 42] . The impacts of outmigration that lead to land-use changes are not uniform and permanent [43, 44] . Thus, it is essential to consider the local context in designing location-specific policies and interventions for sustainable natural resource management. Most studies to date on land management practices have mainly focused on migrant households only and not compared the practices of migrant and nonmigrant households. Thus, this study explored the differences in land management practices followed by migrant and nonmigrant households in the middle hills of Nepal. This article also explored the land-use transition associated with the abandonment of farmland in Nepal and its probable consequences for the country's rural landscapes.
Materials and Methods

Study Area
The study was conducted in Lamjung District in western Nepal (Figure 1 ). This district is dominated by hilly terrain (81%) and contains the highest proportion of ethnic communities in the country. There are only 29% of Brahmin/Chhetri descent, with the rest being from different non-Brahmin/Chhetri ethnic groups, including 32% of Gurung. Generally, the district is comprised of three categories of farmland-khet, bari, and kharbari. Khet is relatively productive and usually irrigated farmland located near waterways. These areas are traditionally set aside for paddy (rice) cultivation. Bari is rainfed farmland that is less productive than khet and is used to produce grains such as maize and millet. Kharbari is the least productive farmland, traditionally growing khar grass that is typically used for roof thatching and feed for livestock. This study focused on the experiences of selected villages in the middle hills of Nepal, so the findings may not be relevant in the Terai region or other locations where agriculture is more productive. The district's main crops are paddy (rice), maize, and millet. Out of the total area of farmland (61,819 ha), only 13% (8,230 ha) has access to year-round irrigation, and 23% has only seasonal access to irrigation, leaving most of the farmland in the district as rainfed.
Based on a poverty map of the district, only 26% of the district's population were self-sufficient for more than 10 months of a year, while more than 50% were rated as self-sufficient for less than 6 months [45] .
Three case study sites-the wards of Gausahar, Samibhanjyan, and Hilletaksar-were selected to capture a variety of land uses in areas with different ethnic compositions, cultural backgrounds, and livelihood strategies. Among all, the rural population of Gausahar is comparatively more connected to the district headquarter (Besisahar), which is located within a 25 min drive on a sealed highway. The other two sites, Samibhanjyan and Hilletaksar, have only earthen roads, which are highly dependent on the weather conditions for accessibility, and not every village is connected with even earthen roads. Generally, these roads are only usable for around six months a year during the dry season and are unusable during the rainy season. Many families in the study area have moved from remote uphill villages on the steep slopes to the more accessible villages located nearby roadheads or at the bottom of a watershed (e.g., Duipuple in the case of Samibhanjyan and Gairi in Gausahar); adjacent to the district's headquarters (Besisahar for Hilletaksar and Damauli for Samibhanjyan); or to cities like Chitwan, Pokhara, and Kathmandu for education, employment, and a more comfortable lifestyle.
Method
The study adopted a mixed-methods approach, integrating qualitative and quantitative data collection and analysis. The district's main crops are paddy (rice), maize, and millet. Out of the total area of farmland (61,819 ha), only 13% (8230 ha) has access to year-round irrigation, and 23% has only seasonal access to irrigation, leaving most of the farmland in the district as rainfed.
Three case study sites-the wards of Gausahar, Samibhanjyan, and Hilletaksar-were selected to capture a variety of land uses in areas with different ethnic compositions, cultural backgrounds, and livelihood strategies. Among all, the rural population of Gausahar is comparatively more connected to the district headquarter (Besisahar), which is located within a 25 min drive on a sealed highway. The other two sites, Samibhanjyan and Hilletaksar, have only earthen roads, which are highly dependent on the weather conditions for accessibility, and not every village is connected with even earthen roads. Generally, these roads are only usable for around six months a year during the dry season and are unusable during the rainy season. Many families in the study area have moved from remote uphill villages on the steep slopes to the more accessible villages located nearby road-heads or at the bottom of a watershed (e.g., Duipuple in the case of Samibhanjyan and Gairi in Gausahar); adjacent to the district's headquarters (Besisahar for Hilletaksar and Damauli for Samibhanjyan); or to cities like Chitwan, Pokhara, and Kathmandu for education, employment, and a more comfortable lifestyle.
The study adopted a mixed-methods approach, integrating qualitative and quantitative data collection and analysis.
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Data Collection
The primary data were collected between January and May 2018 and involved a household survey, in-depth interviews, and group discussions with occasional observation of field conditions. Key points from preliminary analysis of the data were confirmed with a small number of people and groups in June-July 2019.
A total of 119 households across the three study sites were surveyed using a semi-structured questionnaire, with each questionnaire completed by the self-nominated head of selected households or by someone nominated by family members. Pretesting of the questions was conducted in the study area before finalizing the questionnaire for the survey. Similarly, 87 in-depth interviews were conducted in the local language using semi-structured checklists. The quotes from in-depth interviews were translated into English. As with the household survey, the interviews were conducted with a broad representation of people, with a mix of socioeconomic backgrounds, ethnicities, migration status, and levels of engagement within local communities. The interviews were recorded to minimise the disruption to the flow of conversation. The interviews sought to understand the current land management practices, causes of underutilization or abandonment of farmland, scale of land-use transitions, and attitudes towards future farming in the middle hills. All interviewees were informed about the purpose of the research, and their participation was voluntary.
Additionally, ten group discussions (see Table 1 ) were conducted across the study area with three different types of groups. The first was conducted with women to hear their views on, and experiences with, land management practices. The second type of group discussion was conducted with previous and current members (men and women) of the local Community Forest User Group (CFUG) committee to understand the area's current land-use transition and dependency on natural resources with changing livelihoods. The third type of group discussion (mixed group) was with men and women from both migrant and nonmigrant households. Topics covered at this discussion included changes in land management practices, the reasons for changing management practices, land cover changes, and farmers' attitudes towards future farming opportunities. The lead researcher (the primary author of this article) moderated all the group discussions, which lasted between 30 min and 3 h. Field observations related to different land management practices by migrant and nonmigrant households and land-use transition were conducted at the time of the household surveys and in-depth interviews, with the lead researcher walking through the farmland with the household head/farmer after the interviews. Field observation also included an informal walk around the study area in between interviews and surveys. The observations were captured through photographs and written notes.
Data Analysis
The data collected from household surveys were analysed using the Statistical Package for the Social Sciences (SPSS) SPSS Version 24. Thematic analysis was conducted to analyse qualitative data derived from in-depth interviews and group discussions [46] .
Based on the data from the household survey, the following five categories of farmland summarise current land-use practices of farmers in the study areas-abandoned, partly abandoned, partly fallow, both partly abandoned and partly fallow, and continued historical land-use. Descriptions of each category are provided in Table 2 . This study did not take account of those households who have already moved out of the study area. 
Category Description
Abandoned
If the household has retained their farm plots as uncultivated land for at least the last 2 years
Partly abandoned If the household has retained at least one of their farm plots as uncultivated land for at least two years
Partly fallow
If the household has retained at least one of their farm plots as uncultivated land for three or more months in a year, resulting in a reduced number of crop rotations
Partly abandoned and partly fallow
If the household has retained at least one of their farm plots as uncultivated land for more than two consecutive years and at least one of their farm plots as uncultivated land for three months in a year
Continued historical land-use If the household is continuing farming without any major change in their land-use practice or scale of farmland during the past 25 years
For easier understanding, the three categories of partly abandoned, partly fallow, and partly abandoned and partly fallow were merged into one "underutilized farmland" category. The abandoned land was characterised into four categories based on data from the household survey, and subsequent verification through field observations, as described below:
• Conversion into grazing/grassland (covered by invasive species, a large proportion of grass cover, or used for grazing land) •
Conversion into shrubland (characterized by a large proportion of shrub cover, cash crops, fodder production, and small trees) •
Conversion into forest (characterized by trees) • Conversion into urbanized area (characterized by roads and built-up areas)
Results and Discussion
Household Sociodemographic Characteristics
Out of the 119 households surveyed, 92 were 'migrant' and 27 were 'nonmigrant' households. Survey respondents comprised 61% female and 39% male. In the category of 'migrant' households, 42% households were managed by elderly parents, 21% by adult women (with or without children), 20% managed by both elderly parents and women, and the remaining (17%) households were managed by joint families. Approximately 53% of the 'migrant' households had more than one member absent from their households at the time of the survey. Details of the socioeconomic characteristics of the surveyed households are presented in Table 3 . Table 3 . Socioeconomic characteristics of the surveyed households (n = 119). 
Gender of the Respondents
Landholding Sizes and Categories
The average household landholding of khet, bari, and kharbari were 8.41, 3.05, and 2.39 ropanies 5 , respectively. Migrant households had larger landholdings of all three land-use types (see Table 4 ). These data are consistent with national-level data from 2015/16 that suggest 51% of farmer landholdings are less than 9.5 ropanies (0.5 hectares) [47] . 
Current Land-Use Practices on Khet Land
Five percent (5%) of migrant households and none of the nonmigrant households reported that their khet lands were abandoned. However, 80% of migrant and 63% of nonmigrant households reported underutilization of khet lands. The underutilization of khet lands indicates a substantial shift from traditional farming practices that involved intensive use of khet lands. Only 25% of migrant households and 33% of nonmigrant households are continuing traditional farming practices ( Figure 2 ). Moreover, almost equal percentages of migrant and nonmigrant households reported they had sharecropped (adhiya) 6 or rented/leased (bandage/ujinta) 7 their farmland to tenants.
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Current Land-Use Practices on Khet Land
Five percent (5%) of migrant households and none of the nonmigrant households reported that their khet lands were abandoned. However, 80% of migrant and 63% of nonmigrant households reported underutilization of khet lands. The underutilization of khet lands indicates a substantial shift from traditional farming practices that involved intensive use of khet lands. Only 25% of migrant households and 33% of nonmigrant households are continuing traditional farming practices ( Figure  2 ). Moreover, almost equal percentages of migrant and nonmigrant households reported they had sharecropped (adhiya) 6 or rented/leased (bandage/ujinta) 7 their farmland to tenants. A woman from a nonmigrant household reported: "… the farmland where I used to go for labour exchange (parma) for farming are now all fallow, and covered by invasive species" (S011).
The survey data show that most households (of both types) have changed their farming practices, and that the biggest change relates to the scale of farmland now being underutilized. Most khet land are not fully utilized in both migrant and nonmigrant households due to land abandonment, though khet land is considered as the most productive farmland. Most households were found to be moving towards less intensive farming practices and only a few households were farming yearround. 5 Ropani is a land unit in Nepal-1 hectare = 19 ropanies. 6 Adhiya = sharecropping, usually with an informal contract where the landowner and peasants share 50/50 of the resulting agricultural production. 7 Bandage/Ujinta = farmland is leased or rented to tenants for a specified period of time at a fixed price and the price is paid in cash. Unlike the sharecropping arrangement, the tenants do not have to share any production with the landowner. A woman from a nonmigrant household reported: " . . . the farmland where I used to go for labour exchange (parma) for farming are now all fallow, and covered by invasive species" (S011). 4 Dalits are considered the untouchables and lower caste groups. 3 Janajati are the middle caste groups. 2 Brahmin/Chhetri are the higher caste groups, as per Hindu caste system, also known as upper caste people. 5 Ropani is a land unit in Nepal-1 hectare = 19 ropanies. 6 Adhiya = sharecropping, usually with an informal contract where the landowner and peasants share 50/50 of the resulting agricultural production. 7 Bandage/Ujinta = farmland is leased or rented to tenants for a specified period of time at a fixed price and the price is paid in cash. Unlike the sharecropping arrangement, the tenants do not have to share any production with the landowner. The survey data show that most households (of both types) have changed their farming practices, and that the biggest change relates to the scale of farmland now being underutilized. Most khet land are not fully utilized in both migrant and nonmigrant households due to land abandonment, though khet land is considered as the most productive farmland. Most households were found to be moving towards less intensive farming practices and only a few households were farming year-round.
Current Land-Use Practices on Bari Land
Twenty-one percent (21%) of migrant households reported that their bari lands had been abandoned, compared to just 9% for nonmigrant households. Similar to the finding for khet land, 63% of migrant households and 53% of nonmigrant households reported underutilization of bari land (Figure 3 ). Only a small number of migrant households (13%) were continuing with traditional farming practices on their bari land, compared to nearly 40% of nonmigrant households.
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Overall, the underutilization and abandonment of farmland was higher in migrant households than nonmigrant households. This trend is expected to increase in the future, in accordance with recent migration-related studies in Nepal and other parts of the world, where migrant households were more likely to permanently exit farming [49] [50] [51] [52] or decrease arable land-use intensity [3] .
The observed changes in farming practices of both migrant and nonmigrant households raise critical questions about long-term sustainable land management and food security. The underutilization and abandonment of farmland is not simply a result of outmigration, nor are these phenomena limited to migrant households. This finding suggests that a complexity of factors influence household-level farming decisions.
It is commonly assumed that the most unproductive farmland is abandoned first. However, results from our survey show that underutilization of khet land (i.e., the most productive farmland) was higher than bari land (i.e., less productive farmland), suggesting that decisions about farming are not only about productivity. The khet land in the study area is scattered and located far from settlements. The relatively remote location of khet land increases the risk of crop damage by wildlife and incurs high production costs, which influences decisions by farmers about whether to continue farming or not.
Farming is becoming more concentrated in locations near to human settlements, and increasingly focused on bari lands, allowing women and the elderly to manage farmland with fewer family members, guard against wildlife, and incur lower production costs (e.g., less travel time). In some cases, availability of water is a factor allowing farmers to cultivate near their houses. For Survey results clearly show that the underutilization of farmland is a key phenomenon, and less so the abandonment of farmland. Surprisingly, there has been little discussion of this issue in the literature, although this finding is consistent with a recent study in Nepal, where 40% of households were found to be retaining at least some of their farmland as uncultivated land [48] .
Land 2020, 9, 2 8 of 19 Farming is becoming more concentrated in locations near to human settlements, and increasingly focused on bari lands, allowing women and the elderly to manage farmland with fewer family members, guard against wildlife, and incur lower production costs (e.g., less travel time). In some cases, availability of water is a factor allowing farmers to cultivate near their houses. For example, farmers in Gausahar were using their home water supply for vegetable production. A similar trend of farming was observed in other parts of the study area [53] and also in Mexico, where many families were cultivating closer to settlements following an increase in rural to urban migration by local people [54] .
Farmers' Perceptions of the Causes of Abandonment/Underutilization of Farmland
It is crucial to understand why subsistence farmers in Nepal are underutilizing or abandoning their farmland even though more than 50% of these households have low levels of food security (i.e., less than six months of self-sufficiency in a year).
This study provides evidence, based on the perceptions of farmers, of the causes of abandonment and/or underutilization of farmland in the middle hills of Nepal. A diagram summarising key causes for farmland abandonment and underutilization, and the connections between topics, is drawn from the household survey, in-depth interviews, group discussions, and field observations (see Figure 4 , below). The low availability of agricultural labourers (home-based and for hire), negative effects of climate change, high production costs, loss of productivity, crop damage by wildlife, age-related difficulties, distance to farmland, less productive farmland, and the shift to off-farm activities were the major reasons reported by household respondents ( Table 5 ). The major topics are subsequently discussed.
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Ageing Farmers and Women with Few Family Members at Home
The average age of farmers is increasing, corresponding to a diminishing physical capacity for farmers to practice intensive farming. An elderly man from a migrant household reported: " . . . I haven't planted anything this year and I left farmland fallow as I am unable to do any physical work" (S001). For many women in rural households, they also assume primary responsibility for caring for other family members (e.g., young children, elderly), sourcing adequate daily food for their family, attending community meetings, and other obligations-all leading to an increased workload. As a result of these changes, ageing farmers and women with heavy workloads were reducing their farming intensity by reducing their livestock and crop rotations, abandoning labour-intensive crops (e.g., millet), or leaving land temporarily fallow. Many farmers were also planting grasses, fodder, and tree species on their less productive farmland rather than cultivating crops. At the same time, some households were leasing their farmland to tenants or engaging in sharecropping.
After a few years of a husband's absence, it is common for a wife to move to road-heads, nearby towns, or big cities. Moving to enable the education of children was reported as one of the most common phenomena in recent years. Education has become a top priority of many households in recent years, as farmers want their children to be employed in salaried jobs rather than continuing the hard work of farming. In the study area, most government schools were shut down or on the verge of closing due to declining student numbers.
Labour Shortages and Expensive Labourers
Farmers generally used to practice farming as parma (also called, pakhuri sata sat, bharoparma, or pareli 8 ), which is a local labour exchange system between households. Households headed by females and elderly people commonly reported a reduced timely availability of male labourers and less participation in the farming labour exchange system, as also observed in other parts of Nepal [55] . An elderly woman from a migrant household reported that all her khet land (5 haal 9 ) was 8 Parma, bharoparma, pakhuri sata sat, or pareli are different names provided at different places for a local labour exchange system to conduct farming. Under this system, households exchange labour between themselves in an informal arrangement instead of hiring labourers and paying cash. 9 Haal is a local land measurement unit mainly used by rural people. Generally, it is the amount of farmland plough by oxen in a day.
Land 2020, 9, 2 10 of 19 abandoned because she was unable to do bharoparma due to her age and many other tasks having to be done by herself, which has increased her workload. Another woman from a migrant household responded: " . . . I am only planting maize nearby my house and leaving distant farmland abandoned over the last 4 years. I stopped millet production as it needs many labourers and I have also stopped lentil cultivation last year as I could not find any labour for weeding. I am only farming what I can do by myself" (S002).
Labourers prioritise their availability to households with male members at home, based on an expectation of receiving support from those male members in the future. The traditional labour exchange system is gradually being replaced by paid labour in line with the increase in cash in the rural economy. Additionally, younger people are increasingly less interested in working as agricultural labourers, including on other's farmland. The reduced numbers of young people in the villages has also led to an increase in the cost of hiring labourers.
Landowners were finding it increasingly difficult to secure agricultural labourers to cultivate their farmland. Members of most of the Dalit households and others of poor socioeconomic status, who traditionally worked as sharecroppers or agricultural labourers as hali (ploughmen) or ghothala (cattle grazers) on their own farmland, were now either aged, engaged in outmigration, or not interested in farming. Instead, they preferred to work in off-farm jobs such as carpenters, masons, drivers, or other high income jobs, as also observed in another study in the middle hills [56] .
An elderly woman from a migrant household reported " . . . nowadays Dalits prefer to work as wage labourers and contractors due to high wage rates, which is more profitable for them rather than farming in adhiya and/or bandage" (S005).
The area of farmland available for sharecropping has also been reduced, according to sharecroppers, because of fewer family members, decreasing productivity and unprofitable farming.
Erratic Rainfall Patterns and Extreme Weather Events
According to the respondents, erratic rainfall patterns and extreme weather events, such as drought and hailstorms, had become more frequent in the study area. This has increased the incidence of crop failures, led to a shift in planting time, and subsequently reduced crop production. Farmers have ceased the cultivation of winter crops, such as millet and mustard, due to a lack of rain. One survey respondent reported: " . . . I am not doing any winter farming due to erratic rainfall pattern" (G102).
Previous studies have reported the negative effects of climate change on farming [57] [58] [59] [60] .
Crop Damage by Wildlife
Crop damage by wild animals, especially monkeys, has increased over recent years, corresponding to a decrease in the area being farmed and an increase in the area of forest. The situation has forced many farmers to reduce the growing of crops, such as maize, that are highly susceptible to damage by monkeys. As a result, cropping is increasingly limited to paddy farming once a year, compared to the traditional approach of paddy followed by maize in combination with lentil, which was widely practiced in the past.
In Samibhanjyan, due to an increase in crop-raiding by monkeys, most farmers now buy vegetables from the market instead of cultivating them. They reported that they are now harvesting only one to two-thirds of past production rates, making farming unprofitable for them. In addition to crop damage, an increase in attacks by predators on livestock was reported to have coincided with the increase in the area of forest and shrubland.
One woman from a nonmigrant household reported: " . . . I have not done any cropping even in nearby farmland for the last two years due to monkeys" (S011). Another women reported " . . . abandoned farmland in the neighbourhood has made the remaining farmland more prone to wildlife attack and grazing, and it has forced me to leave my farmland fallow even though we wanted to farm it" (S012).
Lack of Access to Markets and Low Value for Agricultural Products
According to the surveyed respondents, the production of paddy and maize per unit area has increased in recent years, with the increased use of improved varieties or hybrid seeds and chemical fertilizers. However, the overall production from farmland in the study area has decreased over recent decades (i.e., since the late 1990s), with farmers producing less millet, wheat, barley, lentils, soybean, and mustard. Respondents reported being unable to store hybrid varieties of rice and maize for a long time, as they are less resistant to insects. Farmers are now cultivating only small patches of farmland to supply their families rather than aiming to produce a surplus for sale due to the low prices they can obtain for local produce in the market and the increased uncertainty in farming due to changing rainfall patterns, wildlife damage, decreasing productivity, market uncertainties, and other reasons.
During a group discussion in Gausahar, an elderly man reported feeding cabbage that he had grown to livestock due to the low price he would have received in the market. As a result, this farmer had since ceased commercial vegetable farming. Another farmer reported cutting down all their cardamom plants due to the lack of market demand. Farmers commonly reported difficulties with selling their excess agricultural products due to a lack of access to the market and the low prices they receive.
Unproductive Farmland, Small Landholding Size, and Distant Farmland
Farming is becoming more geographically concentrated, being increasingly confined nearer to human settlements.
Farmland that was relatively dry, unproductive, on sloping terrain, located far from the human settlements, and had little access to irrigation had been abandoned first. Small areas of farmland incurred more production costs, especially if located far from the settlements, which increased the cost of labour and other inputs. Also, many households had fragmented or scattered landholdings, which increased the production costs.
An elderly man in a group discussion at Samibhanjyan reported: " . . . people used to farm even in unproductive distant farmland, now even the productive farmland is left abandoned" (SGD009). Some families were sharecropping or leasing farmland that was located near their house, and in turn, leaving their distant farmland abandoned/fallow, even when it was relatively productive.
Lack of Interest in Continuing to Farm
Farming as an occupation is increasingly regarded as an undesirable pursuit, with long hours, hard work, and modest financial returns-it was commonly reported that farming was inadequate to support a good lifestyle.
An elderly woman reported: " . . . I wish my son had done farming but it doesn't provide enough income for living, so he had to go abroad employment" (H010). Another woman from a migrant household reported: " . . . my husband is working in a foreign land earning a good income and he will only come back to the village during his old age" (H140). One man who is running a small grocery shop in the village reported: " . . . I prefer business over farming because it is relatively easy compared to farming. All my 23 ropanies of khet land has been abandoned for the last two years ago and all 30 ropanies of bari land for the last eight years. Now, I don't have any livestock either" (S019). He also added that even the productive farmland is fallow in a village where farmers can sell the excess farm produce, as people are not interested in farming as they want an easier lifestyle and a higher income. Also, the capacity of people to purchase food has increased as they have better access to a range of income sources beyond farming, which accelerates the migration of rural people to cities.
Parents want their children to pursue off-farm employment for the better lifestyle, high earning potential, and the social status that alternate employment to farming can provide.
High Production Costs and Unprofitable Farming
Many farmers reported that farming is unprofitable after calculating all the costs from soil preparation to crop harvest. They therefore considered it was not worth continuing to farm, given that production and income are not guaranteed, even after investing much labour and other inputs, and the increasing uncertainty associated with the weather, wildlife, and markets.
One woman from a migrant household said: " . . . all farmland is left abandoned because it is cheaper to buy produce from the market rather than farming with expensive hired labourers and we can't provide the labour exchange" (S018).
Although it is considered unprofitable, elderly farmers reported farming small fields of their farmland to help feed their families. They also engage in farming as they do not like seeing their farmland fallow and they enjoy keeping physically active.
Increased Access to Markets
Several group discussions revealed that the food consumption patterns of rural communities has changed along with the changing socioeconomic conditions and increased access to markets. Villagers now prefer a diet that includes processed and packaged snacks, such as chicken, biscuits, noodles, and puffed rice, instead of traditional foods, such as corn and beaten rice.
Many respondents reported that it is easier to buy cheap rice from the market using income from two days of labour or remittances rather than doing the year-round hard work to grow the rice themselves, especially considering the high production costs and uncertainties associated with farming. Farmers were also observed buying rice, chicken, processed snacks, and vegetables from the market for their homes and labourers, as also found in Central America, where people in rural areas were buying food from markets with the income from remittances, with little interest in growing produce themselves [61] . According to village-based grocery shopkeepers, sales of agricultural products and processed snacks have increased many fold in recent years. Such purchases were previously considered a somewhat shameful act, but now it is viewed as a sign of prosperity.
During an in-depth interview, one man reported: " . . . people either used to buy agricultural products during the night or asked other lower caste people to buy agricultural products as they felt shameful and scared of what other people would say. In contrast, now people feel it is prestigious to openly buy food from the market instead of growing it themselves" (G201).
This shows that the causes of underutilization and abandonment of farmland are not straight forward and thus, complex, as also shown by various studies [42, 60, [62] [63] [64] [65] [66] [67] [68] .
Land Cover of Abandoned Farmland
All household respondents, in-depth interviewees, and participants in group discussions reported an increase in trees on their farmland over recent years. One elderly woman from a migrant household reported: " . . . it is scary to go to bari land alone as it is covered by tall grasses and trees" (G033). Sixty-three percent (63%) of respondents reported their abandoned marginal kharbari land was converting to forest through natural regeneration of native trees following the lack of maintenance for khar grass ( Figure 5 ). Also, 61% of respondents reported that abandoned bari land had started to convert to shrubland ( Figure 5 ). This observation follows a common pattern in Nepal and other countries where farmland is being abandoned [14, [69] [70] [71] .
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More than one-third of abandoned khet land had been converted into grazing land, which is now the largest land-use category. Similarly, it was observed and reported that abandoned khet lands in the study area are quickly overcome by the invasive species nilo gandhe (Ageratum houstonianum), which is unsuited as livestock feed due to its toxicity. Nilo gandhe is also considered to cause soil degradation by rapidly drawing nutrients from the soil. The incursion of invasive species has long-term land degradation consequences and suggests that the consequences of farmland being abandoned are not straightforward or necessarily environmentally positive. Many previous studies in Nepal and other parts of world have shown that abandoned terraced farmland leads to slope instability, gully erosion, and terrace failure, leading to further soil degradation [15, 18, 37, 72] and expansion of weeds into agricultural fields [41, 42] .
The Future of Agriculture
Among all the households interviewed, 15% stated they were planning to cease farming within the next five years. The major reasons for this were being unable to farm due to old age, a lack of human resources at home and difficulties with finding labourers when needed (56%), moving or planning to move (22%), and being increasingly involved in nonfarming activities, such as local or overseas employment or establishing a grocery business (22%).
An elderly man from a migrant household whose four sons all engaged in foreign employment reported: " . . . I am unable to do farming any more but those who can are not interested for farming . . . " (G020). An elderly woman from a nonmigrant household reported: " . . . after two years, all my farmland will be abandoned when my son joins the army and my daughter moves to Besisahar . . . we (i.e., husband and wife) are already old and unable to keep farming" (H026). Another elderly man from a migrant household reported: " . . . after I move, all my farmland will be abandoned because no one in my family wants to do farming. All the people who are able to work are engaged either in the army, foreign employment or have moved to other villages near towns, no one is left at this village" (S020).
Among the farmers interviewed who were interested in continuing farming (n = 101), 74% reported they would continue with subsistence farming as long as they can, while 26% (mostly migrant households) were interested in continuing commercial farming (e.g., off-season tunnel farming 10 of vegetables, ginger, poultry, goat farming, and nurseries). Not all of these commercial farming enterprises (including oranges, cardamom, and coffee) have led to enduring profitable enterprises, as pests and diseases are encountered and poor market prices and/or price fluctuations can lead to business failure. The remaining nonmigrant households included wealthy households and others headed by people who were employed outside the agricultural sector, ex-migrants, or pension holders. These data illustrate that it is still important for most households, especially headed by elderly people, to continue farming at least partly for subsistence reasons until their physical capacity becomes limited, and few households want to move from subsistence to commercial production, if they have adequate alternate income sources.
Ninety-two percent (92%) of household survey respondents reported either that their children would not continue farming or that they did not want them to be a farmer, and 6% were not sure about their children's future as they were still very young. Only 2% of respondents from the household survey wanted their children to be farmers. A man from a nonmigrant household reported: " . . . I want my son to be a doctor, an engineer or join the army, I don't want him to become a farmer because it is difficult and hard work" (S019).
A woman from a nonmigrant household reported: " . . . I don't believe my son will do farming because he has not done any farm work with us before, he would rather clean pots at a hotel than farming. We will continue farming for as long as we can but our son won't. Currently, he is studying which we encourage him to do. After finishing high school, he plans to join the army, seek foreign employment or train to become a teacher" (S012). Another woman reported: " . . . my son won't continue farming. Farming will be his last option if he cannot find another job elsewhere. My father-in-law used to farm 15 ropanies, my husband is only farming 7.5 ropanies and my son will only be able to farm about half of what my husband is doing out of total farmland" (G108). Similarly, an elderly woman from a migrant household, whose son is currently working as a security guard, said: " . . . my son will engage in foreign employment whilst he is young, then work at home only during his old age . . . " (G146).
These comments indicate a general mood among rural communities to move away from farming, with this trend likely to continue in coming years, given the current economic conditions for agriculture and the availability of employment options beyond agriculture. Similar results have been reported in eastern parts of Nepal, where many young people regarded agriculture as a "dirty job" [73] .
In the current context of Nepal having a pronounced agricultural trade deficit and an increasing reliance on imported food, a high risk of food insecurity is likely to be exacerbated if the current trajectory of underutilization or abandonment of farmland continues. This is a critical issue that must be addressed by government.
The provisions related to land-use changes and farmland abandonment in Nepal's new land-use bill have attracted the attention of policymakers, with the introduction of new regulations in 2018, which categorise farmland into ten land-use zones and state that permission is required to convert one type of land-use to another [74] . There are also new penalties for farmers who retain two-thirds or more of their arable farmland fallow for three consecutive years. This is a proactive strategy by the Nepal government to restrict the amount of abandoned farmland in the country. However, the broader context for agriculture in Nepal is unlikely to change without addressing the diminishing viability of agriculture for smallholders. More focused locally-specific adaptive strategies targeting the needs of farming communities is of the utmost importance for creating a positive policy environment to attract further investment and participation in an evolving agricultural sector. It is important to consider the country's changing population dynamics together with the changing socioeconomic and 10 Tunnel farming is when a small plastic greenhouse-like structure is used to keep the soil warm and promotes germination.
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Community-based farming, and complementary food forest systems (e.g., agroforestry), could be pursued as strategies to optimize farmland in areas where the majority of households have limited access to labour. Commercial farming should be promoted in potential villages by establishing village-based collection centres (i.e., market coordination), securing market access, and ensuring fair prices for agricultural products to ensure fair and consistent income for producers. Activities, such as establishing agricultural infrastructure (such as irrigation facilities), providing crop insurance, improving farming techniques, and enhancing farmers' capacity, could help to reduce the increasing uncertainty surrounding farming in the middle hills, and thereby encourage farmers to continue their farming practices.
Conclusions
This study provides strong evidence of how outmigration affects land management practices and the land-use transition underway in the middle hills of Nepal. The in-depth study reveals the complex and varied impacts of outmigration in a context of rapidly changing rural communities and economics. It also shows that nonmigrant households (i.e., households not directly involved in the process of outmigration) are also changing their farm management.
Our research shows that the underutilization of farmland is a common and widespread phenomenon occurring in rural landscapes, much more so than the widely reported abandonment of farmland. Land-use change is also being observed with nonmigrant households, and whilst some of this change may be associated with impacts from migration (e.g., lack of available labour), it is also likely that broader social and economic factors are influencing decisions. Contrary to a common assumption, underutilization of productive khet land was found to be on a larger scale in the study area compared to the less productive bari land, and farming is being increasingly concentrated nearer to the human settlements. However, the impacts of land-use change are highly specific since the location of farmland and villages will differ and in turn, affect decisions about farming. This suggests that farming is not solely about maximising productivity. There are a range of complex factors that influence a household's farming decisions and subsequent land-use.
Land-use decisions, and consequent land-use change, associated with outmigration, are complex and not necessarily uniform. Underutilization and abandonment of agricultural land is leading to an increase in other negative environmental pressures, including an increase in invasive species, increase in crop damage, and predation on livestock by wildlife. Current trends indicate that rural communities are moving towards less intensive farming, away from farming altogether, and focusing on subsistence farming. Very few households are investing in agriculture for the next generation. This suggests that Nepal is likely to face a social tipping point in the next decade, whereby a large proportion of arable land will transition into woody shrubland and forests.
The continued loss of farming knowledge and skills from rural communities will be difficult to reverse once the current ageing generation of farmers leave farming. In turn, this will leave Nepal's increasing population at greater risk of food security issues and increasingly reliant on food imports. Nepal's government needs to quickly develop an integrated national agricultural and rural development policy that attracts and encourages a new generation of farmers and investment to revitalise this vital sector of the country.
Broad-brush policies that focus on punitive measures to regulate land-use change, such as fines, are unlikely to succeed and may indeed prove to have unintended negative consequences, for example, by discouraging adoption of agroforestry if this is considered a land-use change. A suite of policy tools that can be selectively applied depending on the local context may be more effective and more likely to succeed in tackling the underlying causes of limited economics and depopulation faced by rural communities. For example, promoting mixed agroforestry systems, community-based farming and cropping in areas where there is potential to develop value-added market chains, providing
